Background: Trust is pivotal for a productive relationship between patients and healthcare providers and is positively correlated with multiple clinical and humanistic outcomes. However, the impact of trust in healthcare providers on different domains of health-related quality of life (HRQoL) among diabetic patients has not been studied in detail. Purpose: The aim of this study was to examine the association between the physical, mental or psychological, social, and environmental domains of HRQoL with the patients' trust in their primary care physicians while controlling for several sociodemographic and clinical factors. The study was conducted among a sample of diabetic patients. Patients and Methods: This study had a prospective questionnaire-based, multi-center, crosssectional design. The patients were recruited from three public hospitals in Saudi Arabia. Patients' experiences and trust in their primary care physicians were assessed using the Health Care Relationship Trust (HCR-Trust) scale. HRQoL was assessed using the Arabic version of the World Health Organization Quality of Life-BREF (WHOQOL-BREF). Multiple linear regression was conducted to assess the relationship between HCR-Trust and the WHOQOL-BREF physical, psychological, social, and environmental domains controlling for age, Charlson Comorbidity Index (CCI) score, health literacy, sex, education, annual income, nationality, and illness duration. Results: Three hundred and sixty-four patients participated in the study. The scores in all four domains of WHOQOL-BREF were positively associated with HCR-Trust scores of the diabetic patients. Additionally, the scores in the physical (β = −10.26; 95% CI: −13.77 to −6.74; P < 0.0001) and psychological (β = −3.91; 95% CI: −7.44 to −0.38; P < 0.0001) domains were negatively associated with female gender. Furthermore, the physical domain score was negatively associated with the duration of illness (β = −0.26; 95% CI: −0.506 to −0.02; P = 0.032). The environmental domain score was positively associated with annual income (β = 2.31; 95% CI: 1.05 to 3.56; P = 0.030). Other patient characteristics, such as age and education, were not associated with the scores of any of the WHOQOL-BREF domains. Conclusion: Patient trust in healthcare providers is positively associated with different domains of HRQoL. Therefore, building and maintaining trust with patients is important to achieve favorable treatment outcomes.
Introduction
Trust is one of the cornerstones of a productive and healthy patient-provider relationship. Trust is defined as "a belief held by a trustor that a trustee will act in the best interest of the trustor, even if such action may not be in the best interest of the trustee". 1 provider, and any misuse of power can be detrimental to the relationship and patient care. 2 Patients actively search for providers they can trust, but building a firm and unwavering trust is a process that occurs over the course of the patientprovider relationship. 3 LoCurto and Berg identified a number of qualities and behaviors associated with developing and maintaining trust, such as "honesty, confidentiality, dependability, communication, competency, fiduciary responsibility, fidelity, and agency". 4 Moreover, effective cordial and interpersonal communication strategies, such as reverence, esteem, and empathy, are highly important in several clinical settings, because these strategies enhance the trust between patients and their healthcare providers. [5] [6] [7] [8] The failure to build trust between patients and their healthcare providers can lead to mistrust and distrust. Distrust is the opposite of trust. Yan defined distrust as one's negative expectations of the other person in a dyadic relationship, or a person's belief that the other person in the relationship will definitely not act in the former's best interests. 9 Mistrust occurs when the trust in a patient-provider relationship becomes damaged by an incident, breaching the existing bond. 9 Even though the conduct of healthcare providers is most commonly identified as the reason for a suboptimal patient-provider relationship, Topp and Chipukuma 10 described a chain of mistrust originating at the top of healthcare organizations and making its way down in their structure, ultimately negatively affecting patient outcomes. Specifically, lack of adequate resources and poor leadership lead to weak trust among providers in their workplace, contributing to low-quality and/or delayed healthcare services and, eventually, degrading the level of trust between the patient and the healthcare provider. Regrettably, this dissatisfaction may encourage patients to seek treatment options outside of the healthcare system, either due to the ease of access or simply because of a desire for a higher quality of care. 10 An example of structural problems within the healthcare system resulting in patients' mistrust was identified in urban regions of China. 11 The study revealed that administratively instituted financial incentives such as bonuses and commissions prompt physicians to request and perform unnecessary examinations and procedures. These practices, in turn, give rise to generalized mistrust towards healthcare providers within patients.
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However, there is a reciprocal sense of mistrust of patients by physicians, often resulting from sensationalist media coverage. 12 Due to the fear of retaliation from patients, their families, or various organized patients' rights advocates, Chinese physicians have become less assertive in providing services that might be considered risky or criticized if unsuccessful. 13 Using data from the Fifth National Health
Service Survey in China and in-person interviews with the patients, Shan and colleagues explored the relationship between the patient-provider trust and external factors present at institutional and systemic levels. The researchers concluded that patient satisfaction is driven by patient trust, and high levels of patient trust are associated with a high standard of provided services, genuine and empathic patient-provider interaction, and high-quality health insurance plans.
14 Moreover, race and ethnicity influence both patients' trust in their healthcare providers 15 and the healthcare providers' trust in their patients. 16 Patient trust in healthcare providers has a positive impact on both clinical and patient-reported outcomes. 17 The clinical significance of mutual trust has been documented in various settings. 18 The self-management abilities of patients with chronic conditions correlate positively with the level of trust in their healthcare providers. 19 Additionally, the health-related quality of life (HRQoL) is significantly higher among patients who have a high level of trust in their dentists. 20 Moreover, patient trust in healthcare providers is associated with improved medication adherence. [21] [22] [23] [24] Improved trust in healthcare providers is also associated with higher rates of colorectal cancer screening. 25 HRQoL is a broad and multifaceted concept. According to Wilson and Cleary, HRQoL represents the patient's general perception of his/her health status that covers a wide range of patient outcomes, such as the biological and physiological variables that determine patient health, symptom status (emotional, cognitive, and physical), and functional status (physical, social, and psychological). Therefore, its importance stems from the fact that it addresses patient satisfaction with the treatment, which is one of the three most important objectives in any treatment plan. 26 Assessing patient HRQoL is crucial when comparing the effectiveness of different treatments; however, the complexity of this concept makes measuring HRQoL and capturing its different domains considerably difficult. 27 Therefore, multiple tools have been developed to assess HRQoL and have been validated across different patient populations, such as Short Form Health Survey (SF-36) and Health Profiles. 26 However, these tools vary widely in their length, domains, and face and construct validity. 27 Consequently, selecting the appropriate tool to assess patient HRQoL is important. Even though the association between trust in healthcare providers and HRQoL has been reported, [28] [29] [30] the analyses performed were characterized by an upward bias and a lack of control for potential confounders, such as some sociodemographic and medical characteristics. 31 Moreover, these studies focused mainly on the relationship between trust in healthcare providers and the physical and/or mental domains of HRQoL; [28] [29] [30] however, other HRQoL domains, such as social and environmental domains, were not included in the analyses. Therefore, the aim of this study was to examine the association between the physical, mental or psychological, social, and environmental domains of HRQoL with the patients' trust in their primary care physicians while controlling for sociodemographic and clinical factors among a sample of diabetic patients. This objective was established as a result of the high incidence and prevalence rates of diabetes in Saudi Arabia, which are estimated to be as high as 21 per 100,000/year and 25%, respectively. 32 Furthermore, diabetes complications require a long-term and trusting relationship between patients and healthcare providers.
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Materials and Methods
This study had a prospective questionnaire-based, multicenter, and cross-sectional design. Eligible patients were adults (≥18 y) with a confirmed diagnosis of diabetes and no cognitive disabilities (e.g., dementia) who were Arabicspeaking and taking prescription medications for diabetes. Patients who had inactive electronic medical records, gestational diabetes, speech disorders, or cancer were excluded. The subjects were recruited from three public hospitals in Riyadh, Alkharj, and Almadina, Saudi Arabia, and were identified from their electronic medical records. These three hospitals were selected based on the high reported prevalence estimates of diabetes in the geographic areas where the hospitals are located in comparison to other regions in Saudi Arabia. 32 The data collection started in May, 2016 and ended in November, 2018. A convenience sampling technique was used by asking the patients to participate in the study during the waiting time before their scheduled appointments with primary care physicians. The objective of the study was verbally explained to the patients prior to asking them to sign a consent form, which also contained a written explanation of the objective of the study and information regarding the right of the patients to withdraw from the study at any time. Once the consent form was signed, the patient was invited to a private meeting room for a face-to-face interview. The interviews were performed by six pharmacy interns (three interns in Riyadh, two in Alkharj, and one in Almadina) who were trained by clinical faculty members on data collection and patient interviews using the role-playing technique.
Patients' experiences and trust in their primary care physicians were assessed using the Health Care Relationship Trust (HCR-Trust) scale developed by Bova and colleagues. 33 The scale, which consists of 13 items, is available in both English and Arabic and both versions have good internal consistency (Cronbach's alpha coefficient ≥ 0.9). 33, 34 The HCR-Trust scale has good validity in assessing patient trust in healthcare providers. 35 The HCR-Trust scale is scored from 0 to 4 leading to a maximum score of 52, with high scores indicating high trust levels in healthcare providers. 33 The Arabic version of HCR-Trust scale was used in this study. 34 The Arabic version of the World Health Organization Quality of Life-BREF (WHOQOL-BREF) was used to assess the HRQoL of the recruited patients. This tool was used because it has adequate reliability and validity within the Arabic-speaking population. 36 The 26 items of WHOQOL-BREF assess the physical, psychological, social, and environmental domains of the HRQoL. Each item of WHOQOL-BREF is scored using a five-level Likert scale (1= never; 2 = rarely; 3 = sometimes, 4 = often, and 5 = always). The physical domain consists of seven items and assesses the activities of daily living, energy and fatigue, mobility, pain and discomfort, sleep and rest, and ability to work. The psychological domain consists of six items and assesses body image and appearance, negative and positive feelings, religious and personal beliefs, and cognitive ability. The social relationship domain consists of three items assessing sexual activity, social support, and personal relationships. The environmental domain consists of eight items assessing personal financial resources, physical safety and security, healthcare accessibility and quality, transportation quality and accessibility, and home and physical environment (e.g., pollution, noise, traffic, and climate). 36 The four domains of WHOQOL-BREF are scored separately with each domain having a maximum transformed score of 100. 36 Health literacy was evaluated using the Arabic version of the Single Item Literacy Screener (SILS), which includes a single question assessing whether the patient needs assistance in understanding the information contained in a prescription drug leaflet. 37, 38 The "never" or "rarely" response indicates good health literacy, while responses such as "sometimes," "often," or "always" indicate marginal/limited level of health literacy. 37 The sociodemographic characteristics of the patients, such as age, gender, education level, nationality, and annual income, were collected during the interview and verified using their electronic health records. Medical characteristics, such as disease history, names and number of prescription medications, and duration of illness were obtained from the patient electronic health records and confirmed with the patients during the interview. The burden of illness was determined by Charlson Comorbidity Index (CCI), which assigns variable weights to 17 different health conditions depending on their severity (e.g., metastatic solid tumor vs diabetes without complications). 39 These health conditions were identified through the electronic health records of the recruited participants.
The baseline characteristics of the patients were described using mean, standard deviation, frequency, and percentage. The relationships between the HCR-Trust scores and the four domains of WHOQOL-BREF were examined using multiple linear regression analyses. Variables that might influence both HRQoL and trust in healthcare providers, such as patients' age, sex, education level, health literacy, annual income, nationality, CCI score, duration of illness, and number of prescription medications, were controlled for in all regression analyses. 31 The minimum sample size required to conduct multiple linear regression analyses was estimated to be 359 patients for an effect size of f 2 = 0.02, power of 0.8, and α of 0.05. 40 However, a sample size of 400 patients was planned to ensure adequate statistical power. SAS statistical software (version 9.2, SAS Institute Inc., Cary, NC, USA) was used in all statistical analyses. The study was approved by Institutional Review Boards of King Saud University College of Medicine, Riyadh, Prince Sattam bin Abdulaziz University College of Medicine, AlKharj, and Al Ansaar General Hospital, Almadina, Saudi Arabia. Furthermore, the study adhered to the ethical guidelines of the Declaration of Helsinki for medical research. 41 
Results
A total of 472 diabetic patients met the inclusion criteria in the three medical centers (Figure 1 ). One hundred and eight patients withdrew from the study, leaving a total of 364 patients who completed the interviews. The mean age of the patients was approximately 54 y, and the majority of them were female (62%) and Saudi nationals (93%). The percentage of patients who did not receive a formal education or completed elementary, middle, high school, or some college degree ranged from 15% to 26%. Based on the SILS value, 188 patients (51.65%) were considered to have marginal/limited health literacy, while the remaining 176 (48.35%) were considered to have good health literacy. The distribution of annual incomes was very wide, with 87 (23.9%) of patients earning less than $9600 and eight (2.2%) earning more than $79,992 annually ( Table 1 ).
The majority of the patients took two or more prescription medications (70.34%), and more than one third of them (38.19%) had a Charlson Comorbidity Index (CCI) score > 2. Most of the patients suffered from the disease for more than 10 y (63.19%), and almost half of them had a HCRTrust score ≥ 40 (47.80%; Table 1 ). The patients' mean scores of the WHOQOL-BREF physical, psychological, social, and environmental domains were 53.64, 66.43, 66.18, and 69.96, respectively ( Table 2 ). Patients with a high level of trust in their primary care physicians were more likely to have high physical HRQoL in comparison to their counterparts with a low level of trust in their primary care physicians (β = 0.64; 95% confidence interval: 0.50 to 0.79; P < 0.0001). On the other hand, female patients were less likely to have high physical HRQoL compared to their male counterparts (β = −10.26; 95% confidence interval: −13.77 to −6.74; P < 0.0001). Moreover, patients with a long duration of diabetes were less likely to have high physical HRQoL compared to their counterparts with short duration of diabetes (β = −0.26; 95% confidence interval: −0.506 to −0.02; P = 0.032). Age, CCI, health literacy, education, annual income, and nationality had no impact on the physical HRQoL (Table 3) .
Similar analyses were performed to examine the association between HCR-Trust scores and the psychological (Table 4) , social (Table 5) , and environmental (Table 6) domains of WHOQOL-BREF. The results revealed that patients with high level of trust in their primary care physicians were more likely to have high psychological (β = 0.69; 95% confidence interval: 0.54 to 0.84; P < 0.0001), social (β = 0.68; 95% confidence interval: 0.48 to 0.88; P < 0.0001), and environmental (β = 0.74; 95% confidence interval: 0.59 to 0.88; P < 0.0001) HRQoL compared to their counterparts with low level of trust in their primary care physicians. Similar to the negative association between female gender and the physical domain of the HRQoL, female patients were less likely to have higher psychological HRQoL than their male counterparts (β = −3.91; 95% confidence interval: −7.44 to −0.38; P < 0.0001). On the other hand, patients with higher annual incomes were more likely to have higher environmental HRQoL than their counterparts with lower annual incomes (β = 2.31; 95% confidence interval: 1.05 to 3.56; P = 0.030). The other characteristics of the patients were not associated with the psychological, social, or environmental domains of the HRQoL.
Discussion
Our study findings show a positive association between patient trust in healthcare providers and different domains of HRQoL. This strong and positive association unequivocally shows the importance of trust in the relationship between patients and their healthcare providers. Additionally, the physical and psychosocial domains of HRQoL were negatively associated with female gender, which is consistent with previously published research. 42 Female gender is associated with worse HRQoL despite controlling for potential confounding factors, such as sociodemographic variables (e.g., age, income, and education, among others). 42 Illness duration was negatively associated with the physical domain, consistent with previously published studies that found a negative association between the duration of chronic health conditions and HRQoL scores. 43 Chronic health conditions, such as diabetes and arthritis, result in loss of HRQoL as time progresses. 43 However, patients' annual income was positively associated with the environmental domain of the HRQoL, which has been examined before. 44 Other confounding factors, including age, comorbidities, health literacy, education, and nationality of the patient were not associated with any of the WHOQOL-BREF domain scores.
The number of studies focusing on trust and healthrelated quality of life among patients with diabetes is limited. A 2011 study reported that the impact of patient trust in primary care providers was associated with improved physical and psychological HRQoL scores among a cohort of Taiwanese patients with type 2 diabetes. 28 Our study examined the impact of patient trust on the social and environmental domains of the HRQoL in addition to the physical and psychological domains of the HRQoL. Therefore, this study is in agreement with previous investigations and provides a detailed analysis of the potential impact of confounding factors. The presence of an association does not indicate a cause-and-effect relationship. Therefore, the collected data do not answer the question whether it is the patient's trust in the physician that leads to an improved HRQoL through better adherence to medications as an example or whether the perception of improved quality of life by the patient is promoted by his or her trust in the healthcare provider. Moreover, it remains to be determined whether trust in healthcare providers is merely a reflection of the level of interpersonal trust that the patient has towards other individuals, or is an independent characteristic, specific to the relationship with his or her physician. In this regard, a high level of general interpersonal trust has been demonstrated to be associated with lower mortality, 45 emotional and physical health, 46 and clinical outcomes. 47 However, it has been suggested that some patients with Patients who withdrew from the study (n=108) 47 patients withdrew because they did not want to answer the social and psychological domains' questions of the World Health Organization Quality of Life-BREF (WHOQOL-BREF) for personal reasons and withdrew. 61 patients felt the interview was long after 5 to 7 minutes of the interview and withdrew. 
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naïve trust in healthcare providers may not appreciate the value of their own active participation in making healthrelated decisions, which could result in decreased healthrelated quality of life. 28, 48 The positive association between trust and HRQoL identified in our analysis does not support the notion that any degree of trust would undermine the health outcomes. However, more studies addressing specifically this point should be conducted to obtain a definitive answer. An important area that has yet to be investigated is the active role of the physician in building this mutual relationship. This includes not only the personal attributes of the provider but also his professional ability to enable patients to better contend with their problems by understanding the diagnosis, symptoms, treatment options, and side effects. 29, 49, 50 Another related question that should be addressed in future studies is whether the quality of life of patients may be affected by their trust in healthcare institutions and organizations, separately from their trust in individuals providing the care. 51 Even though our findings highlight the importance of building a close and trustful patient-physician relationship, our study had some limitations. While the care for diabetic patients is inherently longitudinal, this was a cross-sectional study, which limits its ability to examine the impact of change in patient's trust in primary care physicians on their HRQoL over time. It is well documented that both the extent of the patient's trust in the healthcare provider and patient's quality of life can vary over time. 52, 53 Therefore, longitudinal studies could provide more precise and generally applicable conclusions. Moreover, even though the study findings were positive after controlling for multiple confounding factors, the relationship between the two variables needs to be examined using a more robust design with better external validity, e.g., a prospective cohort study with cluster analysis. Additionally, the convenience sampling technique was used, which may have introduced sampling error and increased the risk of selection bias. The face-to-face interview method, which was used in the current investigation, may have introduced acquiescence bias, social desirability bias, and interviewer bias. However, this method was selected because it was deemed preferable by the respondents based on previously published research. Additionally, the method results in a fewer number of non-responders and a lower risk of recall bias. 54 The reliance on self-reported measures may represent an additional form of bias. 55 
Conclusion
The present study underscores the value of a trustful relationship between the patient and healthcare providers. The developed trust benefits multiple aspects of health-related quality of life, which are of great value to patients with chronic health conditions such as diabetes. Future studies should examine the impact of patient trust in healthcare providers on their HRQoL in prospective and more robust study designs. 
